Did the rise in anti-American sentiment caused by the Iraq war affect sales of US goods abroad? We address this question using data on sales of soft drinks and fabric detergents in nine Arab countries. We find a statistically significant but modest and short-lived negative impact of the war on sales of US soft drinks in some countries but no impact on the sales of detergents in any country. Variation in aggregate market shares of US products across countries correlates with consumer attitudes toward the US in the soft drink market but not in the detergent market.
Introduction
The In this paper we measure the extent to which the rise of anti-US sentiment due to the invasion of Iraq affected the sales of US goods in Arab countries. Boycott campaigns against US products are reported to have been organized in many Arab countries during this period.
The campaigns typically targeted iconic American brands such as McDonald's and Coca-Cola but also extended to products that are less symbolic of America, such as cleaning supplies and electronics. Our study focuses on two product categories, soft drinks and laundry detergents.
The soft drink category was chosen as the primary focus of our analysis because it includes Coca-Cola and Pepsi, flagship American brands that may be most vulnerable to a boycott campaign relying on anti-American sentiment. In the laundry detergent category the major US producer is Procter & Gamble (P&G), with Colgate having a smaller presence. These companies are probably less high profile as US producers than Coca-Cola or Pepsi. Studying detergents is nonetheless instructive because US producers in this industry face competition from at least two 1 ?. We discuss this literature in more detail in the next section.
major European manufacturers in each country. The presence of high quality alternatives makes participation in a boycott more likely. 2 On the other hand, limited availability of substitutes does not rule out the possibility of a successful boycott as long as entry is possible. Indeed, the soft drink category saw a number of new entrants, some of which actively invoked anti-US sentiment during their entry to the market. A prominent example is Mecca Cola, whose senior executive's stated aim was to give the number one US corporation and the Bush administration a "bloody nose". 3 We test for the impact of the Iraq war using a difference-in-difference approach that compares the evolution of sales of US products vis-a-vis non-US products during the period immediately before and after the beginning of hostilities. Our analysis shows that sales of US soft drinks experienced declines around the time of the Iraq war in some countries but not in others. In three of the nine countries in our data (Bahrain, Egypt, Qatar) we find a statistically significant drop in sales in the three-month period leading up to the war. In Bahrain and Qatar declines (relative to non-US products) are also recorded during the two-month period of hostilities and the threemonth period after the end of major combat operations. In the remaining four countries there is no evidence of a negative impact of the war on sales of US soft drinks relative to their non-US competitors. In contrast, we find very little evidence of a decline in the case of US detergent sales, even though it would have been easier for consumers to find high quality alternatives in this case. The implication is that the disutility associated with the consumption of a stigmatized product may be more important than the pure utility loss from not selecting one's optimal product. We explore the issue further using survey evidence of public attitudes toward the United States in several Arab countries. A simple cross-country analysis shows that the level of favorable attitudes toward the United States is positively correlated with the market share of US products in the soft drink market but not in the detergent market, which is consistent with our findings from the Iraq war event study.
Our results suggest that perceptions of firms and countries that are shaped by international political developments can and do affect consumer behavior. In this particular case, the Iraq war had a negative effect on private American firms that can be considered an additional cost of the war that is above and beyond the perhaps unquantifiable, but certainly enormous, burden of the lives lost and damaged on both sides, the financial cost of running the war borne by each 2 The cost to consumers of participating in a boycott depends on the availability of close substitutes. The easier it is to substitute to a similar product, the smaller the cost, and the higher the probability of a successful boycott campaign. See ? and ?.
3 "We wanted to give a bloody nose directly to the number one corporation [Coca-Cola] that represents corporate America because corporate America represents Bush and Bush represents neo-conservatism." (Rashad Yaqoob quoted in The Independent (London, England); Nov. 26, 2003.) sides' taxpayers and the damage to both physical and human capital in Iraq. 4 But perhaps surprisingly, we do find that the additional 'product-market cost' on US business interests in soft drink and detergent markets is economically modest and short-term in character. Although our conclusions are specific to two consumer goods markets, our results are nonetheless at least a helpful contribution to understanding the wider picture and are perhaps even suggestive as to that wider picture's content as to what the possible effect of the war on wider US economic interests might be.
Background
Consumer boycotts and their impact on market outcomes has received considerable attention from economists, political scientists and marketing specialists. ? defines 'private politics' to be individual or collective action that does not rely on public order (i.e. lawmaking and the courts) through which people attempt to further their interests by imposing their will on others.
Efforts by individuals and groups to influence the policies and practices of private firms is one example of such behavior and consumer boycotts are an important tool that is frequently used to that end. Well-known examples include several campaigns against Nike for labor practices in its Asian factories 5 and against Exxon Mobil for its environmental record. 6 Boycotts can also involve government, both as targets and as instigators of boycotts. Several US cities have announced boycotts against the state of Arizona because of its tough new immigration law. 7
There is a great deal of both policy and academic debate about the effectiveness of boycotts.
Economists are generally skeptical because of the free-rider element involved in boycott participation; a consumer may very well prefer that a firm changes a certain practice if this comes at no cost to him, but he may not be willing to participate in a boycott that would limit his choices.
There is surprisingly little formal theoretical analysis of boycotts, some recent exceptions being ?, ? and ?. Empirical research is also limited and its findings are "sketchy and inconclusive" (?).
Some recent work has focused on the boycott campaign undertaken in the US against French wines as a reaction to French opposition to the Iraq war. ? found evidence of a 13% drop in 4 ? provide an estimate of these costs. 5 A web search for "boycott nike" yields dozens of different calls for boycotts. The site http://www.viet.net/ nike/ by Vietnam Labor Watch is a good starting point.
6 "Environmental Groups Launch Exxon Boycott," National Public Radio, French wine sales in the US over the six-month period surrounding the beginning of hostilities.
They attributed this decline to the boycott campaigns. ? have disputed this conclusion claiming that the observed decline was part of a general downward trend in the sales of French wines and was unrelated to the Iraq war. In a broader analysis, ? find that strained relations between US and France led to a reduction in bilateral trade by a remarkable 10-12%. They also find that much of this reduction was due to reduced trade in firms' inputs. In another case study, ? find that Chinese boycotts of French products in 2008 led at 25-33% drop in sales of French automobiles.
The international aspect of many of these boycott campaigns brings an interesting dimension to the issue. Are boycotts more effective when an element of patriotism is involved? This question is relevant in foreign policy circles, where experts are interested in the economic impact of US foreign policy on the US itself. One particular debate is over the use of sanctions, which some experts consider to be ineffective but also costly to the US economy (??). In one particular study that utilizes a gravity model framework, ? estimate that in 1995 alone the United States lost $15 to $19 billion worth of exports to countries that were the target of sanctions. In a related study, ? find that foreign diplomats living in New York City are more likely to break the law (by parking illegally) if they come from a country with negative attitudes toward the US. shelves, and other grocers followed suit." 12 Our data can be used to evaluate such statements, some of which contradict each other.
Data
Our data were kindly provided by Nielsen, the well-known marketing company specializing in consumer goods. We observe prices, sales and distribution of the significant brands in each product category in nine Arab countries (Egypt, Bahrain, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia and UAE). The periodicity is monthly for soft drinks and bimonthly for detergents and the period covered varies across countries, as seen in Table 1 . Full details of each of the samples used in the analysis are provided in appendix A.
A total of 25 brands of soft drinks appear in our data. 13 Fourteen of those are US brands distributed by the Coca Cola (CCI) and Pepsi Cola (PCI) corporations. In addition, there were categories "Other PCI brands" and "Other CCI brands" reported in the data. We dropped these other brands from the study as their sales were trivial. 14 There is also one major European distributor, Cadbury-Schweppes. The major regional producer is Al-ahram Beverages Company (ABC) which is originally an Egyptian firm that was taken over by Heineken (a European firm) in September 2002. ABC was the state monopoly prior to 1997 but was subsequently privatized. Table 10 in appendix A reports all the brands, together with their country of origin. 14 Average (across periods and countries) sales of "other CCI brands" were 0.28 thousand 8oz bottles while average sales of other PCI brands were 0.01 thousand 8oz bottles. These compare to average sales of CCI's flagship Coca Cola brand of 467 thousand 8oz bottles. A limitation of the dataset is that it lumps sales of all small brands together in an "Others" The fabric detergent market is less concentrated than the soft drinks market and features a number of small local brands and manufacturers. 17 There are two major American manufacturers, P&G and Colgate. The first is the market leader in almost all the countries in our dataset.
Its two main competitors are the European manufacturers Unilever and Henkel. There are also a considerable number of local manufacturers, some of whom operate in more than one country.
Another characteristic of our detergents sample is the varying number of brands found in each country. Table 3 provides summary statistics for each country. Egypt has the largest sales of detergents while Saudi Arabia has the largest sales in our soft drinks dataset. 17 A list of all brands in the data is provided in Table 11 in appendix A.
Empirical analysis
This section presents the evidence on the impact of the Iraq war on sales of US soft drinks and detergents in the nine Arab countries in our data. We first present descriptive and graphical evidence and then move to a more formal econometric analysis. Table 4 is that sales of US products were negatively impacted in 2003 but returned to "normal" growth rates in 2004. We cannot of course say from this table alone whether sales eventually return to the levels they would have attained in the counterfactual world of no war.
Descriptive evidence
For a more detailed look at the temporal evolution of sales we turn to a graphical depiction of the data. Figure 1 plots 12-month growth rates of monthly sales of US and non-US soft drink products; that is, it compares sales in each month to sales of the same month the previous year. This is different from the growth rates reported in Table 4 , which measure the growth of annual sales. Focusing on monthly 12-month growth rates means that we are able to make a comparison between the same month in different years, the simplest and most transparent way a gradual convergence in the post-war period. Overall, we see Figure 1 as providing strong evidence that the war had a negative impact on US sales and a positive impact on non-US sales, but that the effect was short-lived.
We repeat the descriptive analysis for the fabric detergent product category. . Sales of US products grew faster than those of non-US products around the time of the war in five out of the nine countries; these are the same countries that show higher annual growth rates for non-US products in Table 5 . In four of the five countries (Kuwait, Qatar, Saudi
Arabia and the UAE) there is evidence of a reversal as growth rates of US products overtake those of non-US products a few months after the war and remain higher thereafter. In Jordan the growth rates of US products drop significantly starting in January-February 2003 and start recovering about six months after the war. The evidence is not as strong as in the case of soft drinks, but there is enough action in the data in at least five countries to warrant further 
Econometric analysis
A straightforward method for estimating the impact of the war on US sales is to implement a difference-in-difference approach, using non-US sales as the "control" group. Clearly, non-US products are not a "control" group in the standard sense since their sales may very well be affected, probably in a positive direction, by the treatment (the war). Even so the data variation is useful to test the hypothesis of a differential effect on the two types of products.
Let Q jct denote the quantity (volume) of sales of brand j in country c at time (month) t.
We define the variable W ar t as a dummy variable equal to one for the months March and April We define the dummy variables P rewar t and P ostwar t to take the value of one for the three months prior to the beginning and after the end respectively of major combat operations. We estimate the following specification using the natural log of sales, ln Q jct , as the dependent variable:
where α jc are fixed effects for each brand-country pair, τ ct are country specific time fixed effects, θ c = (θ 1c , θ 2c , θ 3c ) are the country-specific coefficients of interest and ε jct are the error terms.
We repeat the exercise using two alternative dependent variables, log prices and log weighted distribution (with the latter not reported). As a robustness check, we add log price to the log sales specification to account for possible movement in sales caused by price adjustments.
In this formulation of the regression equation, the fact that we do not pool the data across countries means that all the parameters are country specific and our estimates only use within country data variation. For a given country the presence of brand (country) fixed effects then means that the estimates are "within brand" in the sense that they allow for brand specific fixed effects. The estimates then use variation across brands and time (within country) to identify (θ 1c , θ 2c , θ 3c ). The country-time fixed effects control for shocks that might affect sales of all products within each product category in the same way, such as seasonality in demand (demand for soft drinks tends to be higher during the summer months). The coefficients on the interaction terms, US*PreWar, US*War and US*PostWar are therefore identified using within-country data variation, controlling for brand-and-time-specific variation. They respectively capture the effect of the war on sales of US products relative to non-US products during the PreWar, War and PostWar periods. 18
The specification in equation (1) aims to capture the difference between sales growth rates for US and non-US products like those reported in Tables 4 and 5 We estimated the model separately for each country and for each product category. The results of estimating equation (1) for soft drinks are reported in the first panel of Table 6 , under the heading "Sales". For brevity we display only the coefficients of primary interest, namely θ 1c , θ 2c and θ 3c . We see evidence of a statistically significant drop (at the 10% level or better in at least one of the three periods we test for) in sales of US products in four of the nine countries (Bahrain, Egypt, Oman, Qatar). In two other countries (Jordan and Lebanon) coefficients are negative and quite large but not statistically significant. In Kuwait, Saudi Arabia and the UAE we obtain mostly positive coefficients, with only one of them being statistically significant (for the pre-war period in the UAE).
Prices may be a confounding factor in this analysis. If prices adjusted downward in response to a drop in demand for US products, this would tend to dampen the estimated impact on sales.
In order to test for the possible role of prices, we first look for an impact on relative prices by estimating a similar specification to (1), but using price instead of sales as the dependent 18 An alternative approach would have been to estimate an equation that includes time fixed effects that are specific to US and non-US products and to examine how the two sets of estimates behave during the period of interest. (1)- (3) for the soft drinks product category Table 9 . Estimates of equations (1) - (3) variable:
The results are reported in the second panel of Table 6 , under the heading "Price". We only pick up a significant drop in US prices (relative to non-US) in the UAE and to a lesser extent in Bahrain. Interestingly, we pick up an increase in relative prices in four countries (Egypt, Lebanon, Oman and Qatar), with the increase in Lebanon and Oman being in the double digits in each of the three periods. One reason to expect apparent price increases would be if relatively low-price stores sold fewer US products during the first half of 2003. If so, then the resulting change in composition of selling prices across stores would appear as a positive pricing response in this regression. Given these findings, it seems important to add controls for prices in specification (1). We therefore re-estimated equation (1) with the addition of log price as an explanatory variable:
This equation may be thought to represent a demand relationship. However we prefer not to give it this structural interpretation primarily because we do not need to and also because it would be a stretch to claim that we were estimating structural parameters rather than reduced form parameters from this equation. There are at least three reasons for this: (i) changes in observed prices may reflect changes in availability of products at stores with different prices, rather than actual price changes; (ii) generally we would expect the demand for any brand to at least potentially depend on rival brand prices, which are not included in equation (2); and (iii) prices may be correlated with the error term and thus would need to be treated as endogenous variables; 19 The results are reported in the third panel of Table 6 under the heading "Sales, controlling for price". Relative to the estimates from equation (1) reported in the top panel, coefficients move in the expected direction. They become smaller in the case of the UAE and Bahrain and larger in the case of Egypt, Lebanon, Oman and Qatar. The coefficients on price look entirely plausible if one were willing to interpret them as elasticities. The only substantive change is in the case Oman where the estimated negative impact disappears, even becoming positive and significant in the pre-war period. In Egypt, Bahrain and Qatar we still have a significant negative impact in at least one of the periods we test for. Table 7 : Estimates of equations (1)- (3) for the laundry detergents product category Table 10 . Estimates of equations (1)- (3) The econometric exercise was repeated for the case of detergent products. As we argued in the introduction, detergents provide an interesting complement to the soft drink study because in addition to the one large US producer, P&G, there are two large European firms, Henkel and Unilever, with a significant presence in each of the countries in our study. In addition there are a number of smaller but still sizable other firms. A campaign to boycott US products might reasonably expect to be successful in the detergents category because the cost of switching to alternative products is likely to be small. 20 Since our detergent data are bimonthly, we define P rewar t as JF2003 and P ostwar t as MJ2003. The estimates presented in Table 7 show very weak evidence of a drop in sales of US goods. In the top panel we see a significant impact in the UAE in the pre-war and post-war period an in Bahrain and Jordan in the post-war period. But even these coefficients become statistically insignificant once we control for prices in the bottom panel. We conclude that there is no evidence of an impact of the war on sales of US detergents, but with the caveat that this conclusion is based on a sparser dataset than the corresponding one for soft drinks.
The evidence presented in this section suggests that the Iraq war had a negative impact on the sales of some US products but the impact was by no means universal. The descriptive and graphical evidence indicate a negative impact on soft drinks sales in almost all countries, but formal econometric analysis picks up statistically significant differential effects in only three countries: Bahrain, Egypt and Qatar. In the case of detergents the descriptive evidence is weaker and no statistically significant effects are found. An interesting aspect of these results is that consumer boycotts appear to have been more effective in the market where there are fewer branded alternatives (soft drinks). This is likely to be due to the status of brands such as Coke and Pepsi as iconic American products. Our estimates are consistent with media reports suggesting that the Iraq war hurt American companies but that the impact was relatively limited. 21 They also in line with other recent work showing that international politics can influence consumer behavior. It should be noted, however, that the impact of political events in our study is qualitatively much smaller than the estimates reported in some other studies. 22
An instructive contrast can be made with the case of the boycott of Danish products after the publication of cartoons that were considered offensive to Muslims in a Danish newspaper in 2005. The boycott attracted significant retailer participation. From January to early April 20 On the other hand, it may be hard for others to observe individuals cheating and so informal mechanisms to monitor compliance are harder to use in order to avoid individuals free riding.
21 One such report states: "Still, damage from last year's invasion of Iraq could have been worse, says Carline Levy, UBS's beverage analyst in New York. 'We thought there would be a big backlash," she says. "It's been less negative than anyone worried,'" from "Coke and Pepsi battle it out," AMEInfo, April 8, 2004 [http://www. ameinfo.com/37492.html] .
22 See, for example, ? and ?. of 2006 several major retailers withdraw Danish dairy products from their shelves. As a result, sales of these products during that period "came to a standstill". 23 We found no evidence of similar retailer activism in relation to the Iraq war and this might explain the limited impact of boycott campaigns in our case study.
The impact of attitudes
Next we explore whether cross-country variation in attitudes toward the US is consistent with our findings in the previous section. Survey evidence suggests that attitudes toward the United
States in Arab countries worsened in the run-up to, and following, the Iraq war. Table 8 We would like to relate these attitudinal variables to sales of US goods. A natural approach would be to incorporate the attitudinal variables into the empirical specification we employed in the previous section. This is not possible as surveys are only available yearly and our empirical model incorporates a full set of country-specific time dummy variables. If monthly opinion survey data by country were available, we could -for example -directly explore the relationship between the country-time specific fixed effects estimated in the model above and the attitudinal variables. Since this is not possible -and while recognizing the limitations of our data -we specify a simple model of the annual share of US products in a given country as a function of two variables: the natural logarithm of real GDP per capita (INCOME) and the percentage of people in the country with a favorable opinion of the US (FAVORABLE). We assume that the opinions recorded in surveys are representative of the entire year, even though the surveys were conducted over a much shorter period (no more than a month). Doing so gives us observations for two years in five countries. We supplement the Zogby international data with additional survey evidence from the Pew Global Attitudes Project which was conducted in 2003 and 2005 (?) . The Pew data reports the extent of favorable opinion about the US in two of the countries in our study, Jordan and Lebanon. Incorporating this information gives us four more observations on soft drinks and two on detergents (for detergents our sample does not extend to 2005) for a total of 15 and 10 respectively. With these admittedly limited data we estimated the following simple model:
The model was estimated using OLS with standard errors computed allowing for correlation among the error terms of observations belonging to the same country. The results are presented in Table 9 . Even with only 15 observations, the coefficient φ is estimated quite precisely (pvalue = .061) and has the expected positive sign in the case of soft drinks. Per capita income is also positive as one might have expected and significant at the 5% level. The results suggest that a 10% drop in the percentage of favorable opinions toward the US would lead to a .0258
percentage point drop in the share of US sales in total, which is equivalent to $43.3 million of foregone annual revenue. This amount is small, at least when compared to the $1.7 billion annual revenue from soft drinks by US corporations in this region. Note that this is only true in the soft drink market. In the case of detergents the coefficient φ is imprecisely estimated, even though the coefficient β is. This is consistent with results from the previous section that showed no impact of the Iraq war on US detergent sales even though soft drinks were affected.
Conclusions
The cost of the Iraq war has been a cause of much debate in the United States, partly because measuring its full economic cost is tremendously difficult. It is however widely recognized that a calculation of the full economic cost of the war should include a measure of foregone profits for US companies that result from worsening attitudes toward the United States. Our study provides evidence on the magnitude of these costs by analyzing the impact of the Iraq war on sales of US soft drink and detergent products in Arab countries. We find a statistically significant but economically modest and short-lived negative impact of the war on sales of US soft drinks in some countries, and no discernible impact on the sales of detergents in any country. Similarly, variation in aggregate market shares of US products across countries correlates with consumer attitudes toward the US in the soft drink market but not in the detergent market. Overall, our estimates suggest that, at least in the two important consumer goods markets we examine, the element of cost from this source is a small proportion of the total costs of the war.
APPENDIX A Data description
The datasets utilized in the analysis were provided by the retail measurement services division for fast moving consumer goods (FMCG) of the Nielsen company. They refer to the carbonated soft drinks and fabric detergents categories in nine Arab countries: Kingdom of Saudi Arabia (KSA), United Arab Emirates (UAE), Egypt, Lebanon, Jordan, Kuwait, Qatar, Oman and Bahrain. Nielsen employs a stratified national sample of stores in each country in order to collect information for a number of FMGC categories with weekly, monthly or bi-monthly frequency depending on the product category. For the carbonated soft drinks product category information is collected with monthly frequency while for the fabric detergents category the frequency is bimonthly.
The sample size and the statistical precision of estimates in each country are defined based on nationwide retail census information performed by the company and the Nielsen global statistical standards. The sample of stores covers all the channels (store types) through which the product category tracked is moving and stratification takes place at the regional and channel level (double level stratification) splitting the national sample into non-overlapping groups (stratums).
In all countries, for the top end of the trade (Hypermarkets, Supermarkets) as well as for specific channels organized into chains (i.e. Kiosks), the data collection refers to electronic weekly scanning data supplied by the chain stores. In the rest of the channels, data collection is performed through store audits by professional auditors. Primary data collection is performed at the Stock Keeping Unit (SKU) level. Brand level scores and measurements are derived through contemporaneous aggregation of the SKU level data.
The datasets utilized in the analysis include information about all the brands in the market summing up to the total category sales in each case. For each brand considered the available data referred to the variables, sales volume (in 1000s 8oz cases for carbonated soft drinks and kgs for detergents), average weighted price per unit in the local currency of each country, numeric handling distribution and weighted handling distribution. As with the soft drinks data, detergent prices are not comparable across countries because there are denoted in local currencies.
The respective brand weighted average prices were derived as a weighted average across all the relevant SKU prices with the sales of each SKU serving as a weight. Numeric handling distribution refers to the percentage number of stores in the country handling any of SKUs belonging
